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(54) DECHLORINATING TREATMENT OF WASTE RESIN MATERIAL 

PROBLEM^^^ BE SOLVED: To perform a dechlorinating treatment of waste resin materials, excellent in practicality and 
capable of removing chlorine from the waste materials containing chlorine without generating chlorine gas by passing 
through a process of treating the material in a supercritical water. 

SOLUTION- This method for dechlorinating waste resin materials containing chlorine comprises a process of adding a basic 
compound (e.g.; calcium hydroxide) into the waste resin materials containing chlorine with melting and knead.ng. and a 
process for treating the mixed and kneaded material in a subcrrtical or a critical state water. Further, as the above- 
mentioned waste materials, car shredded dusts can be used and it is preferable to set a temperature in the above mixing 
and kneading at <300° C. and a temperature in the above treatment at >300*' C and <400** 0. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The dechlorination approach of the resin scrap wood characterized by 
adding a basic compound to the resin scrap wood containing chlorine, and becoming it 
from the process which carries out melting kneading, and the process which 
processes this kneading object by underwater [ of a subcritical state or the critical 
state ] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dechlorination approach of the 

resin scrap wood containing chlorine, such as a vinyl chloride. 

[0002] 

[Description of the Prior Art] In order to decompose rapidly the vinyl chloride 
contained in a waste plastic above 250 degrees C and to generate hydrogen chloride 
gas, problems, such as corrosion, are generated for a combustion furnace. Therefore, 
in case the mixed resin scrap vyood containing a vinyl chloride is used as a solid fuel, a 
processing facility of hydrogen chloride gas is needed. Then, neutralization removal of 
the hydrogen chloride gas by the entrainment of caustic alkali of sodium and slaked 
lime etc. which occurred is proposed in the gas duct or the furnace. 
[0003] However, by processing by the gas duct, it is difficult to prevent the corrosion 
of a furnace body, and by the processing in a furnace, in order for the once generated 
calcium chloride to decompose under the effect of the high temperature in a furnace, 
002 which lives together, H2 O, etc. and to generate hydrogen chloride gas again, 
there is a problem that processing effectiveness is low. Furthermore, a large-scale 
thing is needed. and these processing facilities become the cause which makes 
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combustion cost increase in order to process a lot of combustion gases. Therefore, in 
case the mixed resin scrap wood containing a vinyl chloride is used as a solid fuel, it is 
required to remove content chlorine in advance. 

[0004] Then, as an approach of removing chlorine, vinyl chloride scrap wood is 
processed at 300 degrees C in an alkali water solution for 1 hour, and the method of 
dechlorinating is indicated conventionally (collection of Mining and Materials 
Processing Institute of Japan sponsorship public presentation symposium "expansion 
of hydrothermal chemistry to organic resource and energy circulation process" drafts 
p. 156 to p.171). In an alkali water solution, at 300 degrees C, vinyl chloride scrap wood 
is processed for 1 hour, and this approach dechlorinates it. 
[0005] 

[Problem(s) to be Solved] However, since the processing time is not suitable for 
consecutive processing for a long time by the above-mentioned conventional 
approach, it is lacking in practicality. Furthermore, in order to use an alkali water 
solution, after the waste fluid after chlorine removal carries out neutralization 
processing, it is necessary to discharge it. 

[0006] This invention tends to offer the dechlorination approach of resin scrap wood 
excellent in practicality that chlorine is removable, without generating hydrogen 
chloride gas from the scrap wood containing chlorine in view of this conventional 
trouble. 
[0007] 

[Means for Solving the Problem] Invention of claim 1 is the dechlorination approach of 
the resin scrap wood characterized by adding a basic compound to the resin scrap 
wood containing chlorine, and becoming it from the process which carries out melting 
kneading, and the process which processes this kneading object by underwater [ of a 
subcritical state or the critical state ]. 

[0008] Setting to this invention, the water of a subcritical state means the water 
under the temperature of less than 374 degrees C of 300 degrees C or more, and a 
pressure of the 90 or more atms less than 220-atm environment. Moreover, the water 
of the critical state means the water under the temperature of 374 degrees C or more, 
and the environment of 220 or more atms of pressures. Hereafter, in expressing the 
both sides of a subcritical state or the critical state, it indicates it as the critical state 
(**). 

[0009] An operation and effectiveness of this invention are explained. This invention is 
processing the resin scrap wood which added the basic compound in the water of the 
critical state (**). This water does not contain alkali, such as a sodium hydroxide. 
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Therefore, the diffusion rate of the water to resin scrap wood becomes quick, and can 
remove the chlorine in resin scrap wood quickly bywater. 

[0010] If it explains concretely, it is known that dechlorination of a vinyl chloride will 
be promoted with the subcritical water of elevated-temperature high pressure. 
(Collection of Mining and Materials Processing Institute of Japan sponsorship public 
presentation symposium "expansion of hydrothermal chemistry to organic resource 
and energy circulation process" drafts p.44 to p.56) That is, in dechlorinating a vinyl 
chloride, it is important that a vinyl chloride and subcritical water contact as quickly 
as possible, and to the vinyl chloride in mixed resin scrap wood, it is promoted, so that 
the diffusion rate of the water to the inside of a solid-state is quick. 
[001 1] That is, in underwater [ of the critical state (**) ]. if the kneading object of 
resin scrap wood and a basic compound is processed, water will spread and permeate 
into a kneading object. And the passing speed (diffusion rate) of the water to the 
inside of this resin scrap wood carries out rate-limiting [ of the dechlorination rate ]. 
[0012] If a sodium hydroxide etc. is dissolved in water, the temperature and the 
pressure (namely, critical temperature and the critical pressure) which reach the 
critical state of water will rise. Moreover, going up. so that the diffusion rate of water 
approaches the critical point is known (reference; the science of supercritical fluid, a 
technique, the Sankyo business. Shozaburo Saito editorial supervision). Therefore, it 
is expected that the diffusion rate of the water in the same temperature will fall if the 
sodium hydroxide etc. is dissolving. By this invention, since only water is used, 
compared with the processing using an alkali water solution like the conventional 
technique, it is thought that this invention of the diffusion rate of water is quicker. 
[0013] Moreover, in this invention, in order to add a basic compound to resin scrap 
wood, the great portion of hydrogen chloride gas which occurred reacts with a basic 
compound, and it exists in resin scrap wood as alkali salt. This alkali salt dissolves in 
the water which has spread and pernieated into resin scrap wood as mentioned above 
easily, and is discharged by extract operation of critical (**) water besides resin scrap 
wood. 

[0014] So, compared with the conventional technique, dechlorination of this invention 
is attained also at the same temperature for a short time. Moreover, when short-time 
processing is attained, consecutive processing becomes possible and reduction of 
processing cost can be realized. Therefore, the dechlorination approach of this 
invention is excellent in practicality. 

[0015] Especially a basic compound has the point of the ease of dealing with it to 
desirable weak alkali, although weak alkali, a strong base, etc. are not limited.. As a 
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basic compound, a calcium hydroxide, a calcium carbonate, etc. can be used, for 
example. Although the addition of a basic compound changes with contents of the 
chlorine in resin scrap wood, it is desirable that they are content chlorinity and more 
than chemistry equivalence. 

[0016] Moreover, since the pyrolysis of the chlorinated compounds, such as a vinyl 
chloride, will be carried out at the time of extrusion molding and a lot of gas will occur 
if too high, the temperature of melting kneading has the desirable temperature of 300 
degrees C or less. 

[0017] (**) The processing temperature in the inside of the water of the critical state 
is higher than 300 degrees C, and it is desirable that it is 400 degrees C or less. At the 
temperature of less than 300 degrees C, in the temperature which dechlorination falls 
and exceeds 400 degrees C, the pyrolysis of the olefin system resin in resin scrap 
wood (polypropylene resin, polyethylene resin, etc.) is carried out, and there is a 
possibility of liquefying. 

[0018] The dechlorination approach of this invention can be used for the scrap wood 
of all the resin containing chlorine. Although it can use for dechlorination of resin 
scrap wood, such as car SHURETTA dust, disposable-household-electric-appliances 
shredder dust, and a vinyl chloride product, specifically, it is not limited to these. 
[0019] 

[Embodiment of the Invention] 

The dechlorination approach of the resin scrap wood concerning the example of an 
operation gestalt of example this invention of an operation gestalt is explained using 
drawing 1 . As shown in drawing 1 , to the chlorine content resin scrap wood (for 
example, car shredder dust) containing a vinyl chloride etc., this example adds basic 
compounds, such as a calcium hydroxide, beforehand, at the temperature of 200 
degrees C, carries out melting kneading, extrudes these, and acquires a Plastic solid. 
Next, a Plastic solid is put in in an autoclave with churning with water, and it heats at 
the temperature of 400 degrees C or less under the pressure of 90atm more highly 
than 300 degrees C. This processes a Plastic solid with the water of the critical state 
(**). Then, a Plastic solid is washed and it is made to dry with hot air drying equipment 
etc. The resin scrap wood which dechlorinated is obtained by the above. 
[0020] Sodium carbonate was added 10% of the weight to the judgment dust which 
removed a metal component, urethane foam, and a fiber component from example 1 
car shredder dust, and with the biaxial extruder (resin temperature of 200 degrees C), 
melting kneading was carried out, it extruded, and the Plastic solid was acquired. The 
Plastic solid was cooled and pulverized and the grinding object was obtained. 
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[0021] Processing in the water of a subcritical state was performed for the grinding 
object by putting 5g of grinding objects into an autoclave with churning (50ml 
capacity) with 25g of water, and performing predetermined time (5 - 40 minutes) 
heating at 350 degrees C under the pressure of 165atm. 

[0022] Resin scrap wood was processed in the example of two examples, using slaked 
lime as a basic compound. The addition to the judgment dust of slaked lime was made 
into 10 % of the weight. Others are the same as that of an example 1. 
[0023] In the example of the example book of a comparison, resin scrap wood was 
processed in the alkali water solution of a subcritical state. That is. with the biaxial 
extruder (resin temperature of 200 degrees C), melting kneading was carried out. the 
judgment dust which removed a metal component, urethane foam, and a fiber 
component from car shredder dust was extruded, and the Plastic solid was acquired. 
The Plastic solid was cooled and pulverized and the grinding object was obtained. 
[0024] Processing in the alkali water solution of a subcritical state was performed for 
the grinding object by putting 5g of grinding objects into an autoclave with stirring 
(50ml capacity) with 25g of sodium-hydroxide water solutions 5%, and performing 
predetermined time (5 - 40 minutes) heating at 350 degrees C to the bottom of the 
pressure of 165atm. 

[0025] (Example of an experiment) This example measured the chlorine content about 
the processing object processed in above-mentioned examples 1 and 2 and the 
above-mentioned example of a comparison. Each processing object was filtered, the 
solid-state was burned in oxygen, the gas which acted as the late-coming student 
was dissolved in distilled water, it titrated in the silver-nitrate water solution, and the 
quantum of the chlorinity was carried out. This quantum approach is an approach by 
JISK6722. The result was shown in drawing 2 R> 2 and drawing 3 . The chlorine 
content of the processing object of an example 1 and the example of a comparison 
was shown in drawing 2 , and the chlorine content of the processing object of an 
example 2 and the example of a comparison was shown in drawing 3 . 
[0026] When the chlorine content after subcritical processing had the short 
processing time, the difference was notably accepted in examples 1 and 2 and the 
example 1 of a comparison, so that it might be known from drawing 2 and drawing 3 . 
On the other hand, if the processing time becomes long, a remarkable difference will 
no longer be accepted. According to the approach of examples 1 and 2. this shows 
that dechlorination is realizable in a short time. 

[0027] In the examples 1 and 2, it is processing using water. On the other hand, in the 
example of a comparison, it is processing using the alkali water solution. The diffusion 
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rate to the inside of the resin scrap wood of water is quicker than an alkali water 
solution. Therefore, according to the examples 1 and 2, the alkali salt which the 
chlorine and the basic compound in resin scrap wood reacted, and was generated can 
be eliminated out of resin scrap wood in a short time, and it is thought that shortening 
of the processing time is realizable. 
[0028] 

[Effect of the Invention] According to this invention, the dechlorination approach of 
resin scrap wood excellent in practicality that chlorine is removable can be offered, 
without generating hydrogen chloride gas from the scrap wood containing chlorine. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view of the dechlorination approach of the resin scrap 
wood in the example of an operation gestalt. 

[Drawing 2] The diagram showing the chlorine content of the processing object of an 
example 1 and the example of a comparison. 

[Drawing 3] The diagram showing the chlorine content of the processing object of an 
example 2 and the example of a comparison. 

DRAWINGS 



[Drawing 1] 



[Drawing 2] 
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[Drawing 3] 
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